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1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on October 18, 2007 has been entered. 

2. Applicant's amendment filed October 18, 2007 amends claims 1, 4, 6 and 7. Claims 1 
and 3-24 are pending. 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

3. The rejection under 35 U.S.C. 112, 2 nd paragraph, as set forth in the Office action mailed 
April 19, 2007 is overcome by claim amendment. 

The rejection under 35 U.S.C. 103(a) based on Woo et al. (US 6,309,763 Bl) is 
withdrawn in consideration of applicant's arguments and the data of record in the specification. 
While Woo's generic disclosure encompasses polymers having a repeating unit of formula (1) 
wherein the E variables are ary 1 groups (A) as defined in present claim 1 , Woo provides no 
specific examples of a polymer within the scope of the present claims, Woo's preferred polymers 
are outside the scope of the present claims, and the data of record in the specification 
demonstrate superior results obtained with polymers within the scope of present claim 1 versus a 
polymer that is also within the scope of Woo's generic disclosure but outside the scope of 
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present claim 1 . Woo's teachings do not suggest the superior results demonstrated in the present 
specification. 

4. Applicant's arguments filed October 18, 2007 have been fully considered with respect to 
the Kreuder et al. patent. Kreuder et al. was previously applied against polymeric compounds 
comprising a repeating unit of formula (1). The examiner agrees that Kreuder et al. do not 
disclose or suggest a polymeric compound comprising a repeating unit of formula (1) as defined 
in present claim 1 but notes upon further consideration that Kreuder' s polymer of formula (I) 
also provides polymeric compounds comprising a repeating unit of formula (2) as defined in 
present claim 1 . 

5. The claims remain subject to an election of species. Claims 1 and 3-24 continue to read 
on the elected species. 

The prior art does not disclose or suggest a polymer compound comprising a repeating 
unit of formula (1) as defined in present claim 1 wherein Ei, E 2 and E 3 each independently 
represent an aryl group (A) as defined in present claim 1 , a and b each independently represent 0 
or 1, and a + b =1 (this patentable subject matter encompasses applicant's elected species). 
However, the prior art does disclose or suggest other non-elected species within the scope of 
claim 1 and claims dependent therefrom as set forth below. 
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6. Claims 1 and 3-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kreuder et al. (US 5,814,244). 

See the whole patent. In particular, see column 2, line 8-c. 6, 1. 50 (especially, the two 
formulae at c. 6, 1. 25-31), c. 17, 1. 53-c. 18, 1. 29, and the claims. 

Kreuder et al. provide for polymers comprising a repeating unit of present formula (2) 
wherein n is 2 and each of 1, m, n and p is 0. A polymer of formula (I) according to Kreuder et 
al. in which n is 2, Ar 3 represents the same group as Ar 5 , and each of Ar 2 and Ar 4 represents a 
group of the first formula at c. 6, 1. 25-3 1 is a polymer comprising a repeating unit of present 
formula (2) in which each of E 8 and E 9 represents a heterocyclic group. A polymer of formula 
(I) according to Kreuder et al. in which n is 2, Ar 3 represents the same group as Ar 5 , and each of 
Ar 2 and Ar 4 represents a group of the second formula at c. 6, 1. 25-31 is a polymer comprising a 
repeating unit of present formula (2) in which each of E 8 and E 9 represents an aryl group. The 
substituted heterocyclic group of the first formula at c. 6, 1. 25-31 further meets the limitations of 
heterocyclic group (B') as defined in claim 6, with claims 7-9 dependent therefrom. The 
substituted aryl group of the second formula at c. 6, 1. 25-31 further meets the limitations of aryl 
group (A') as defined in claim 6, with claims 7 and 8 dependent therefrom. 

Kreuder et al. do not disclose a specific example of a polymer within the scope of the 
present claims, and do not limit the number-average molecular weight of the polymers. Kreuder 
et al. disclose polymers within Kreuder's generic formula (I) having number-average molecular 
weights within the range set forth in present claim 1. It would have been prima facie obvious to 
one of ordinary skill in the art at the time of the invention to make other compounds within the 



Application/Control Number: 10/647,454 
Art Unit: 1794 



Page 5 



scope of Kreuder's generic formula (I), such as polymers in which each of Ar 2 and Ar 4 
represents a group of the first or second formula at c. 6, 1. 25-3 1 . It would have been within the 
level of ordinary skill of a worker in the art at the time of the invention to determine suitable and 
optimum number-average molecular weights for the polymers and, guided by the examples 
provided by Kreuder et al, would have reasonably expected number-average molecular weights 
within the range set forth in present claim 1 to be suitable for Kreuder's polymers. 

Present claims 3, 4 and 10 further define aryl group (A). Aryl group (A) is a component 
of the repeating unit of formula ( 1 ). While further defining aryl group (A), claims 3, 4 and 10 
are not limited to a polymer comprising a repeating unit of formula (1). Kreuder et al. suggest 
polymers within the scope of claims 3, 4 and 10 wherein the polymer is a polymer of claim 1 
comprising a repeating unit of formula (2). 

With respect to present claim 5, polymers having a repeating unit of formula (2) wherein 
Ar 5 , Ar 6 and Ar 7 represent a group shown by formula (2P) are provided by the prior art when n is 
2 and Ar 1 , Ar 3 and Ar 5 of prior art formula (I) are identical and represented by the first, third or 
fifth formula in column 3, or first or fifth formula in column 4. Polymers having a repeating unit 
of formula (2) wherein Ar 5 , Ar 6 and Ar 7 represent a group shown by formula (2P) are also 
provided by the prior art when n is 2, Ar 3 and Ar 5 of prior art formula (I) are identical and 
represented by the first, third or fifth formula in column 3, or first or fifth formula in column 4, 
and Ar 1 is the same or different from Ar 3 and Ar 5 and represented by the first, third or fifth 
formula in column 3, or first or fifth formula in column 4. 
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With respect to present claim 11, Kreuder's general formula (I) provides for copolymers 
comprising a repeating unit of present formula (2) and a repeating unit of present formula (4), (6) 
or (7) wherein Ari 2 represents an arylene group or divalent heterocyclic group, and X 2 represents 
-CR 2 =CR 3 -. 

With respect to present claims 12-20, see c. 2, 1. 46-52 and c. 17, 1. 53-c. 18, 1. 25. 

Further with respect to present claim 14, Kreuder's examples include the manufacture of 
an electroluminescent (EL) device by applying a solution of a polymer of Kreuder's general 
formula (I). Kreuder ct al. do not disclose the viscosity of the solution, or limit the viscosity of a 
solution of the polymer. It would have been within the level of ordinary skill of a worker in the 
art at the time of the invention, as a matter of routine experimentation, to determine suitable and 
optimum viscosities for solutions to be used for device fabrication. For example, one of ordinary 
skill in the art knows that it is easier to form thinner coatings/films with a less viscous solution. 

With respect to present claims 21-24, see c. 18, 1. 25-29 for example. It was known in the 
art at the time of the invention to incorporate EL devices into displays such as claimed in present 
claims 22-24. It would have been prima facie obvious to one of ordinary skill in the art at the 
time of the invention to incorporate an EL device according to Kreuder et al. in types of displays 
in which EL devices were known to be useful at the time of the invention. 

7. Claims 1, 3-5 and 10-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lamansky et al. (US 2004/0004433 Al). 
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Polymers of Formula 30 as shown on page 9 of Lamansky's publication are polymer 
compounds comprising a repeating unit of formula (2) as defined in present claim 1 wherein n is 
2, each of 1, m, o and p is 0, each of Ar 5 , Ar 6 and Ar 7 is an arylene group, and each of E 8 and E 9 
is an aryl group (the other Ar and E variables shown in formula (2) are not present when 1, m, o 
and p are 0). The only limitation of a polymer compound according to present claim 1 that is not 
expressly taught by Lamansky et al. with respect to Lamansky's Formula 30 is the polystyrene 
reduced number average-molecular weight. It would have been within the level of ordinary skill 
of a worker in the art at the time of the invention to determine suitable and optimum number- 
average molecular weights for the polymers. Lamansky provides a specific example of a 
polymer of Formula 32 having a polystyrene reduced number average-molecular weight (Mn) of 
1.49xl0 3 (see paragraphs [0130]-[0132]). Polymers of Formula 32 are disclosed for the same 
use as polymers of Formula 30. One of ordinary skill in the art at the time of the invention 
would have reasonably expected that polymers of Formula 30 having a similar Mn to that of the 
polymer of Formula 32 would be suitable for use in Lamansky's invention. 

Present claims 3, 4 and 10 further define aryl group (A). Aryl group (A) is a component 
of the repeating unit of formula (1). While further defining aryl group (A), claims 3, 4 and 10 
are not limited to a polymer comprising a repeating unit of formula (1). Lamansky et al. suggest 
polymers within the scope of claims 3, 4 and 10 wherein the polymer is a polymer of claim 1 
comprising a repeating unit of formula (2). 

With respect to present claim 5, Lamansky's polymers of Formula 30 suggest polymers 
within the scope of claim 5 wherein each of Ar 5 and Ar 7 is a group of formula (2P) wherein each 
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of Ra, Rb, Rc and Rd represents a hydrogen atom, and q is 1, and Ar 6 is a group of formula (2P) 
wherein each of Ra, Rb, Rc and Rd represents a hydrogen atom, and q is 2 (the other Ar 
variables not being present when each of 1, m, o and p is 0). 

With respect to present claim 11, Lamansky's polymers of Formula 30 suggest polymers 
within the scope of claim 1 1 wherein the polymer further comprises a repeating unit of formula 
(4), (6) or (7) wherein Ari 2 represents an arylene group, X 2 represents -N(R 4 )- and Rt represents 
an aryl group. 

The only limitation of a polymer compound according to present claims 5 and 1 1 that is 
not expressly taught with respect to Lamansky's Formula 30 is the number average-molecular 
weight limitation set forth in claim 1, which has been addressed above. 

The polymers of Formula 30 are taught for use in a buffer layer of an organic 
electroluminescent device. The buffer layer also comprises an electron acceptor material as 
taught, for example, in paragraph [0067], and may also comprise a luminescent color converting 
material as taught, for example, in paragraph [0071]. The electron acceptor material meets the 
limitations of an electron transporting material per present claim 12. A luminescent color 
converting material meets the limitations of a light-emitting material per present claim 12. 

With respect to present claims 13 and 14, Lamansky's teaching such as in paragraphs 
[0073]-[0077] suggest that polymers of Formula 30 may be used in an ink composition. The 
viscosity limitation of claim 14 is not expressly taught, but it would have been within the level of 
ordinary skill of a worker in the art at the time of the invention, as a matter of routine 
experimentation, to determine suitable and optimum viscosities for solutions to be used for 
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device fabrication. For example, one of ordinary skill in the art knows that it is easier to form 
thinner coatings/films with a less viscous solution. 

With respect to present claims 15-17, Lamansky's buffer layer comprising a polymer of 
Formula 30 is a conductive film and an organic-semiconductor thin film. The layer is also a 
luminescent thin film when a luminescent color converting material is included per teachings as 
in paragraph [0071]. 

With respect to present claims 18-24, see paragraphs [0001]-[0002] and [0025]-[0026] 
for example. Further with respect to claims 19 and 20, the buffer layer will also be a light 
emitting layer when a luminescent color converting material is included per teachings as in 
paragraph [0071]. 

8. Claims 1,3-10 and 12-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Towns et al. (US 2001/0037012 Al). 

See the entire published application. In particular, see paragraphs [0013]-[0016], [0026]- 
[0031], [0050] and [0066]-[0070]. 

A homopolymer having repeating units of formula (15) as shown in paragraph [0028] has 
the same structure as a polymer compound comprising a repeating unit represented by formula 
(1) as defined in present claim 1 wherein a is 1, b is 0, each of Ari-Ar 3 is an arylene group, and 
each of Ei and E 3 is a heterocyclic group (B) having two aryl groups as substituents wherein the 
total number of substituents and hetero atoms for (B) is five. A homopolymer having repeating 
units of formula (15) as shown in paragraph [0028] also has the same structure as a polymer 
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compound comprising a repeating unit represented by formula (2) as defined in present claim 1 
wherein n is 2, each of 1, m, o and p is 0, each of Ar 5 -Ar7 is an arylene group, and each of E 8 and 
E 9 is a heterocyclic group (B) having three hetero atoms and having two aryl groups as 
substituents. Towns et al. do not expressly teach a number average-molecular weight for the 
polymers as required by present claim 1 . It would have been within the level of ordinary skill of 
a worker in the art at the time of the invention to determine suitable and optimum number- 
average molecular weights for the prior art polymers. Given Towns' teachings such as in 
paragraph [0050], it is the examiner's position that one of ordinary skill in the art at the time of 
the invention would have been lead to polymers having number-average molecular weights 
within the presently recited range. 

Present claims 3, 4 and 10 further define aryl group (A). Aryl group (A) is a possibility 
for the E variables in the repeating unit of formula (1). While further defining aryl group (A), 
claims 3, 4 and 10 are not limited to a polymer comprising a repeating unit of formula (1) 
wherein the E variables are aryl group (A). Towns et al. suggest polymers within the scope of 
claims 3, 4 and 10 wherein the polymer is a polymer of claim 1 comprising a repeating unit of 
formula (1) wherein the E variables are heterocyclic group (B). Towns et al. also suggest 
polymers within the scope of claims 3, 4 and 10 wherein the polymer is a polymer of claim 1 
comprising a repeating unit of formula (2). 

With respect to present claim 5, a homopolymer having repeating units of Town's 
formula (15) has the same structure as a polymer compound comprising a repeating unit 
represented by present formula (2) wherein each of Ar 5 and Ar 7 is a group of formula (2P) 
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wherein each of Ra, Rb, Rc and Rd represents a hydrogen atom, and q is 1 , and Ar 6 is a group of 
formula (2P) wherein each of Ra, Rb, Rc and Rd represents a hydrogen atom, and q is 2 (the 
other Ar variables not being present when each of 1, m, o and p is 0). 

With respect to present claims 6-9, a homopolymer having repeating units of Town's 
formula (15) has the same structure as a polymer compound comprising a repeating unit 
represented by present formula (2) wherein each of E 8 and E 9 is a heterocyclic group (B') as 
defined in claim 6 (the other E variables not being present when each of 1, m, o and p is 0). 
While claims 7-9 further define aryl group (A'), claims 7-9 are not limited to a polymer 
comprising a repeating unit of formula (2) wherein the E variables are aryl group (A'). 

With respect to claims 12-24, see paragraphs [0066]-[0070] in particular. 

Further with respect to present claim 14, Town et al. do not disclose the viscosity of a 
composition comprising the polymer. It would have been within the level of ordinary skill of a 
worker in the art at the time of the invention, as a matter of routine experimentation, to determine 
suitable and optimum viscosities for compositions to be used for device fabrication. For 
example, one of ordinary skill in the art knows that it is easier to form thinner coatings/films with 
a less viscous solution. 

Further with respect to present claims 21-24, it was known in the art at the time of the 
invention to incorporate EL devices into displays. It would have been prima facie obvious to 
one of ordinary skill in the art at the time of the invention to incorporate an EL device according 
to Towns et al. in types of displays in which EL devices were known to be useful at the time of 
the invention. 
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9. Claims 1, 3-5, 10, 13-18 and 21-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wu et al. (WO 98/06773). 

Wu's poly(arylamine) of Formula (I) as shown on page 2 wherein each x is 1 has the 
same structure as a polymer compound comprising a repeating unit represented by formula (2) as 
defined in present claim 1 wherein n is 1 or 2, each of 1 and m is 1 , each of o and p is 0, each of 
Ar5-Ar 9 is an arylene group, and each of E 8 and E 9 is an aryl group. While each of the specific 
examples of polymers disclosed by Wu et al. is a poly(arylamine) of Formula (I) wherein each x 
is 0, the polymers in which each x is 1 would have been prima facie obvious to one of ordinary 
skill in the art, and would result from homopolymerization of the monomer of formula (III) as 
shown on page 5. Wu et al. do not expressly teach a number average-molecular weight for the 
polymers as required by present claim 1 . It would have been within the level of ordinary skill of 
a worker in the art at the time of the invention to determine suitable and optimum number- 
average molecular weights for the prior art polymers. Given Wu's teachings such as at page 4, 
lines 20-32, it is the examiner's position that one of ordinary skill in the art at the time of the 
invention would have been led to polymers having number-average molecular weights within the 
presently recited range. 

Present claims 3, 4 and 10 further define aryl group (A). Aryl group (A) is a component 
of the repeating unit of formula (1). While further defining aryl group (A), claims 3, 4 and 10 
are not limited to a polymer comprising a repeating unit of formula (1). Wu et al. suggest 
polymers within the scope of claims 3, 4 and 10 wherein the polymer is a polymer of claim 1 
comprising a repeating unit of formula (2). 
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With respect to present claim 5, Wu et al. teach on page 5 that a preferred monomer is a 
dihalogenated N,N,N',N'-tetraaryl- 1 ,4-phenylenediamine. A homopolymer made from a 
dihalogenatedN,N,N',N'-tetraaryl-l,4-phenylenediamine of Wu's formula (III) provides a 
polymer having the same structure as a polymeric compound comprising a repeating unit 
represented by present formula (2) wherein each of Ar 5 and Ar 7 _ 9 is a group of formula (2P) 
wherein each of Ra, Rb, Rc and Rd represents a hydrogen atom, and q is 1 , and Ar 6 is a group of 
formula (2P) wherein each of Ra, Rb, Rc and Rd represents a hydrogen atom, and q is 2 (the 
other Ar variables not being present when each of o and p is 0). 

With respect to present claims 13-18 and 21-24, see for example, page 1, lines 2-4, p. 2, 1. 
8-13, p. 4, 1. 11-17, and p. 10, 1. 23-p. 11,1.21. 

Further with respect to present claim 14, Wu et al. do not disclose the viscosity of a 
solution comprising the polymer. It would have been within the level of ordinary skill of a 
worker in the art at the time of the invention, as a matter of routine experimentation, to determine 
suitable and optimum viscosities for solutions to be used for device fabrication. For example, 
one of ordinary skill in the art knows that it is easier to form thinner coatings/films with a less 
viscous solution. 

Further with respect to present claims 21-24, it was known in the art at the time of the 
invention to incorporate EL devices into displays. It would have been prima facie obvious to 
one of ordinary skill in the art at the time of the invention to incorporate an EL device according 
to Wu et al. in types of displays in which EL devices were known to be useful at the time of the 
invention. 
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10. Any inquiry concerning this communication should be directed to Marie R. Yamnitzky at 
telephone number (571) 272-153 1 . The examiner works a flexible schedule but can generally be 
reached at this number from 7:00 a.m. to 3:30 p.m. Monday-Friday. 

The current fax number for all official faxes is (571) 273-8300. (Unofficial faxes to be sent 
directly to examiner Yamnitzky can be sent to (571) 273-1531.) 



/Marie R. Yamnitzky/ 

Primary Examiner, Art Unit 1794 
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April 07, 2008 



